3GPP TSG-RAN WG2 Meeting #69
R2- 100245
San Francisco, United States 22. – 26. February 2010

Agenda item:

4.3.1

Source:
Nokia Corporation, Nokia Siemens Networks

Title:
MDT architecture for idle mode reporting
Document for:

Discussion and decision
1
Introduction

The MDT idle mode support will probably differ considerably from the active mode measurements and reporting already from the fact that reporting cannot be done immediately as in connected mode. The usage of existing signalling is not straightforward and there are additional issues related to configuration and reporting. This paper addresses these issues and discusses possible solutions for idle mode operation.

2
Discussion

Following issues need to be defined to have a complete solution for MDT idle mode support.

· Configuration, how to do that and what parameters needed

· Validity of the measurement and reporting configuration

· Need and provision of time reference

· Provisioning of the location information

· Limitation of log file size and usage of the storage buffer

· Reporting principles and triggers

There may be differences for needed function between the measurements and the requirements may vary. The list above gives generic guidelines what issues should be clarified per measurement.

2.1 
Configuration

Two basic approaches for the measurement configuration for idle mode MDT are likely to be considered::

· Broadcasted configuration

· Configuration during active mode prior to going idle

Alternatively, some sort of hybrid approach could be considered e.g. when configuration/activation is separated and done using different approaches.

2.1.1 
Configuration using broadcast channels

This configuration would need either a new SIB or utilization of existing ones. Both options would in principle be possible. But as the configuration for MDT is not as urgent as for other information in the SIBs it would be better to have a new one, which could have it’s own periodicity to mitigate the overhead caused by new configuration in the SIBs.

The broadcast information can carry both measurement configuration related parameters as well as activation of the measurement. Hence, cells supportive for MDT can broadcast appropriate configuration parameters, while cells that are not feasible to support MDT actions, either temporary due to high load or not support MDT altogether, can indicate the current status in terms of operating capability.
Pros:

· Would be the same approach as used with other normal idle mode configurations

· Each cell could have different configuration. 

Cons:

· Overhead in SIBs – could be mitigated by introducing new SIB with infrequent transmission. And it is assumed that MDT measurements are not active all the time, which also diminishes the problem

The resolution of the MDT activation will be minimum cell level but that should be normally sufficient for typical MDT use cases. The configuration will concern basically all MDT capable UEs.

2.1.2 
Configuration by dedicated signalling

The advantage of the active mode configuration would be the possibility to activate the MDT measurement only for certain UEs, and not blindly configure all UEs. Such configuration could be done adding related configuration information to RRC signalling e.g. during connection release phase similarly to existing idle mode reselection priorities. 

Pros:

· Easy to control which UEs measure – Although as MDT is based on statistical collection of data it should not be necessary to direct MDT measurement to specific UEs.

· BCCH overhead avoided

Cons:

· UE will have same configuration during whole IDLE state i.e. NW will not be able to limit the configuration e.g. to cell resolution.

2.1.3 
Hybrid mode

One could think also a combination of the two configuration principles. For example configuration parameters sent on the broadcast channel and MDT activation in active mode, or having the activation of measurements in separately in dedicated signalling and the configuration in SIBs. However, this approach does not seem to bring so much benefit that added complexity would be justified.

2.1.4
Discussion on configuration

While looking at different alternatives, it seems that natural approach would be to enable MDT by SIB configuration/activation as already now basically all the idle mode parameters are coming in broadcast signalling. Broadcast approach also enables cell specific configuration/activation of measurements and thus NW has greater control than in dedicated signalling where the new configuration could be given to UE via paging or at TA border. So, broadcasted parameters could be used to activate MDT measurement separately in problematic areas, e.g. certain cell(s), without requiring complex TA/paging approach which would be required by dedicated signalling. A problem with broadcast configuration approach is that all (MDT capable) UEs would be involved the reporting. However, there could be some rules which limit amount of UEs involved in the measurement collection/reporting. 

Proposal 1: As a baseline, the configuration for idle mode measurements will use broadcast channels. It is FFS if some limitations which UEs are involved in the data collection should be introduced.

2.2 
Location information

There will be the similar issues in providing the location information as discussed in [2]. Additionally GNSS based positioning cannot get the assistance information which lowers its usability to provide the location info for idle mode measurements. Further, the dedicated request/response approach is not utilizable in practice due to lack of dedicated connection. On the other hand the GNSS based positioning may be the only thinkable generic solution to get accurate enough location for idle mode UEs when there is no active cellular connection. Hence, for Idle mode it seems that location information needs to be based on GNSS which could give some sort of coordinates of the UE.

Then the question is do we need to have some sort of location accuracy requirement for the positioning – it seems that something is needed in order for NW to able to utilize the information as it is quite different applicability if the accuracy is 1km or 10meters.  So taking the discussion in [2] and idle mode aspects into account it seems that in case UE has accurate enough (FFS what is accurate enough) position information in coordinates it will include that in the idle mode report.

Proposal 2:. In case UE has accurate enough (FFS what is accurate enough) position information in coordinates it will include that in the idle mode report.
2.3 
Time reference

The idle mode may last long causing undetermined delay for the reporting of collected measurement results. Therefore it could be beneficial to have a rough time reference added to the logged data. As was discussed during the SI phase, the accuracy of such time information is not critical. The inaccuracy can be of the order of seconds or even minutes. Of course the accuracy could be dependent on the measurement in concern.

2.4 
Size of the log file

Because the idle phase can be arbitrarily long, also the data logging can last long resulting in large amount of stored data. There might be need for means to limit the log file size in order to

· Limiting the memory need for storing MDT measurements

· Enable feasible signalling for data reporting

But as the MDT based NW optimizations are based on statistical analysis of data, it does not seem to be necessary to develop very complex mechanisms to control the “time window” for which UE stores the data to be reported to NW. Therefore, the solutions should be rather simple as the benefit of any complex algorithms to decide how much data is stored. 

Simplest approach would be to just stop saving measurements when UE runs out of MDT memory. As it is difficult to say if the first measurements are more relevant than possible new ones, this approach seems to provide very simple and practical approach for MDT purposes. 

Alternatively one could consider that when the max measurement storage capability is exceeded the UE may discard the oldest results and use the MDT memory as a circular buffer. But benefits of this are not obvious and it seems that it would be better to choose simpler approach.

Proposal 3: The maximum buffer size for data collection shall be limited (absolute limit FFS). The baseline operation is that the UE stops data logging whenever the log file exceeds the buffer size. RAN2 should clarify if in some cases the oldest entries in the buffer can be discarded in order to have space for new samples and keep the memory usage limited.

2.5 
Reporting

Depending on the selected signalling method, the log file transfer can be done at some suitable time instant after connection setup with appropriate signalling. The actual procedure could be fixed using specified signalling whenever MDT measurement has been configured. Or, there could be an indication sent by the UE for network to request logged data. This would be similar mechanism that has been discussed for SON reporting. This could be applicable especially in the cases where the configuration is done via broadcasted information and the network does not know which UEs have collected MDT data. In this case the reporting “trigger” could be considered to be also on the network side and the “trigger” at the UE side would in practice be just the mode change to RRC connected.
If the log file is that large that it does not practically fit into a normal signalling message, the file should presumably be split into smaller packets and sent in several messages which then would be concatenated on the network side. But probably a better approach, providing best statistical data collection, would be to keep measurement logs quite small but involve more UEs in data logging. This would make “natural” data split without any specification/implementation impacts.

Proposal 4: The reporting should primarily happen immediately after RRC connection setup. The existing SON mechanism could be utilized to request the data from UE if UE has indicated that it has data available. Alternatively the trigger can be done autonomously by UE when entering connected mode..

2.6
Validity

In the configuration chapter we already discussed the validity within EUTRAN, but then one would need to consider what are validity rules of logs in inter-RAT cases. We have few options:

1. Measurement log emptied at RAT change 

a. This would be very simple approach

2. Measurement log kept and continued when re-entering EUTRAN 

a. A bit more complex, but probably manageable. Then it should be understood whether the log would be kept at moving to connected mode or not.

3. Measurement log kept and continued while in other RAT

a. This would be rather complex as measurement principles in different RATs could be quite different and then avoiding the power consumption impact could be quite challenging or measurement requirements are aligned between different RATs. Other option is to keep [.. something missing?]

b. There may not be RAT specific configuration available, so it may be uncertain if the UE can continue the data logging. 

Obviously the simplest method would be to empty the log at every RAT change and it seems reasonable to consider that many UEs are involved in the MDT procedures it should be possible to get enough reports without complex rules.

Proposal 5: Measurement log emptied at RAT change, which would also mean that reporting of idle mode measurement logs is not needed to be done in other RAT.
3
Conclusion

In this paper we have discussed various issues that are to be evaluated and defined regarding the idle mode support for MDT data collection and reporting. Particularly we have addressed the measurement configuration, provisioning of the location information, size of the measurement log files, reporting and the validity of the logged data.
It looks evident that the support of idle mode measurement will have quite a few new requirements that will differ from the active mode function, especially from the case when immediate reporting is used. Therefore, also the solution for idle mode will have its own characteristics which in turn would indicate that these two modes could be specified fairly independently. Certainly, one could also consider utilizing deferred reporting in connected mode and utilizing very same mechanism in both states, but at least the performance requirements differ quite a bit in connected and idle mode and it is not very clear how one can you really utilize very same measurements in both states. It was understood also from the study item phase that the measurements not possible to be solved by immediate connected mode reporting would be more targeted to idle mode UEs (e.g. common channel measurements). Additionally if the BCCH configuration approach is chosen for idle mode deferred reporting it seems that this kind of configuration would be a bit unfortunate in connected mode as it would require UE to read some MDT specific system information in connected state. And on top of that making the functionality very general would limit somewhat any optimizations for idle mode reporting if the reporting scheme is tried to be made very generic.
As for detailed proposals we list:

Proposal 1: As a baseline, the configuration for idle mode measurements will use broadcast channels. It is FFS if some limitations which UEs are involved in the data collection should be introduced.

Proposal 2:. In case UE has accurate enough (FFS what is accurate enough) position information in coordinates it will include that in the idle mode report.

Proposal 3: The maximum buffer size for data collection shall be limited (absolute limit FFS). The baseline operation is that the UE stops data logging whenever the log file exceeds the buffer size. RAN2 should clarify if in some cases the oldest entries in the buffer can be discarded in order to have space for new samples and keep the memory usage limited.

Proposal 4: The reporting should primarily happen immediately after RRC connection setup. The existing SON mechanism could be utilized to request the data from UE if UE has indicated that it has data available.  Alternatively the trigger can be done autonomously by UE when entering connected mode..

Proposal 5: Measurement log emptied at RAT change, which would also mean that reporting of idle mode measurement logs is not needed to be done in other RAT.
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